[Quantitative imaging of the heterogeneity of membrane activation of mammalian neurons and glial cells].
By using quantitative imaging with an ultra-high sensitivity, it was possible to observe the simultaneous action of multiple patches unevenly distributed over the membranes of neurons and glial cells in culture. We used a voltage-sensitive probe to stain vitally the cells. The instrumentation consisted of a liquid-nitrogen cooled matrix of 222,530 photodetectors with a spatial resolution of 0.25 microns 2, a photodynamic range of 10(5), a detection level of a few tens of photons and a maximum time resolution of 500 microseconds. Electrical and pharmacological stimulations were applied to produce the activation of the cells which was accompanied by large variations of the level of fluorescence, giving a precise spatial localization of active domains over the soma-neuritic membranes. These images of fluorescent signals are interpreted as corresponding to the plasmalemmal localization of voltage-dependent channels. This finding, which had not been previously observed with voltage-sensitive probes in fluorescent dye imaging indicates the possibility of measuring the activity of independently functioning domains in single neurons.